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TITLE OF THE INVENTION: 

METHOD OF MODIFYING PARAMETERS OF USER TERMINAL, RADIO 
SYSTEM AND USER TERMINAL 

BACKGROUND OF THE INVENTION: 
Field of the Invention: 

[0001] The invention relates to a method for modifying parameters of a 
user terminal in a radio system, to a radio system and to a user terminal. 

Description of the Related Art: 

[0002] In known radio systems, such as in GSM (Global System for 
Mobile Communications)/GPRS (General Packet Radio Service) systems, in- 
formation about user terminals in the radio system . may be communicated to 
the network by using IMEI (international mobile equipment identity) identifiers, 
for example. For example, a user terminal may need to update the current 
status of the device with respect to the capabilities with regard to peers and 
servers of the radio system. Also, other types of signalling information, such as 
information related to device configuration, need to be communicated between 
user terminals and servers. 

[0003] When the user terminal is switched on, IMEI is communi- 
cated to a HLR (Home Location Register) of the radio system, for example, 
and then to other servers that perform mapping between the IMEI range and a 
static device profile, that is, the default capabilities of a certain user terminal. 
However, IMEI provides only static Information while dynamic information that 
would be able to picture the current state of the user terminals is needed. 
Thus, it is possible that many operations may take place because the servers 
are unaware that the user terminal capabilities are different than assumed. 

[0004] One possibility to act as a bearer for the status registration 
would be GPRS. However, often when the user of the device changes some- 
thing with this device, such as attaches or detaches an accessory, or just 
switches the device on, there is not an immediate need to actually connect to a 
GPRS network. Further, connecting to the GPRS network may induce costs, 
as does data transfer in the GPRS network. Many applications would benefit 
from a real-time mechanism to update the status and capabilities of user ter- 
minals. 



SUMMARY OF THE INVENTION: 

[0005] According to an aspect of the invention, there is provided a 
method of modifying parameters of a user terminal in a radio system. The 
method comprises the steps of generating a USSD (Unstructured Supplemen- 
tary Service Data) message comprising data relating to parameters of the user 
terminal, transmitting the USSD message from the user terminal to a home 
location register of the radio system, forwarding the received USSD message 
from the home location register via a USSD gateway to an application server, 
and modifying the parameters of the usertermma] based on the data relating 
to the parameters of the user terminal. 

[0006] According to an embodiment of the invention, there is pro- 
vided a radio system comprising a user terminal, a home location register, a 
USSD gateway and an application server. The user terminal is configured to 
generate a USSD (Unstructured Supplementary Sen/ice Data) message com- 
prising data relating to parameters of the user terminal and to transmit the 
USSD message to the home location register. The home location register is 
configured to forward the USSD message via the USSD gateway to the appli- 
cation server, and the application server is configured to process the USSD 
message for modifying the parameters of the user terminal. 

[0007] According to another embodiment of the invention, there is 
provided a user terminal in a radio system. The user terminal comprises gen- 
erating means for generating a USSD (Unstructured Supplementary Service 
Data) message, the USSD message comprising data relating to parameters of 
the user terminal, transceiver means for transmitting the USSD message to an 
application server of the radio system and for receiving feedback from the ap- 
plication server, and modifying means for modifying the parameters of the user 
terminal. 

[0008] The embodiments of the invention provide several advan- 
tages. The method is efficient and easy to use. Very fast communication be- 
tween the user terminal and an application is achieved. The invention also 
suits user terminals with limited data capabilities. The method is also well pro- 
tected. The capabilities of the user terminal may be easily increased or de- 
creased. 



BRIEF DESCRIPTION OF THE DRAWINGS: 

[0009] In the following, the invention will be described in greater de- 
tail with reference to preferred embodiments and the accompanying drawings, 
in which 

[0010] Figure 1 shows an example of the structure of a radio sys- 
tem; 

[001 1] Figure 2 shows an example of a user terminal, and 
[0012] Figures 3 and 4 show examples of a method of modifying pa- 
rameters of a user terminal in a radio system. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS: 

[0013] The embodiments of the invention are applicable in user 
terminals, such as in mobile stations used as a terminal in telecommunications 
systems comprising one or more base stations and terminals communicating 
with the base stations. With reference to Figure 1 , examine an example of a 
structure of a radio system to which the preferred embodiments of the inven- 
tion can be applied. The structure and functions of the elements of the radio 
system are not described in detail because they are generally known. The ra- 
dio system in Figure 1 is arranged to set up connections 104, 106 between 
different user terminals 100 in the radio system or between the user terminals 
100 and an external network 126, 128, for example. 

[0014] The main parts of a radio system are a core network 116, a 
base station system 110, a radio access network 130 and a user terminal 100. 
On a general level, the radio system can also be defined to comprise a user 
terminal, which is also known as a subscriber terminal and a mobile phone, for 
instance, and a network part, which comprises the fixed infrastructure of the 
radio system, i.e. the core network, radio access network and base station sys- 
tem. 

[0015] The structure of the core network 116 corresponds to a com- 
bined structure of the GSM and GPRS systems. GSM network elements are 
responsible for establishing circuit-switched connections, and GPRS network 
elements are responsible for establishing packet-switched connections, some 
of the network elements being, however, used in both systems. A server 134 
maintained by a service provider, such as an operator, controls the core net- 
work 116. 
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[0016] A mobile services switching centre (MSG) 118 is the centre 
point of the circuit-switched side of the core network 116. The same mobile 
services switching centre 118 can be used to serve the connections of both the 
radio access network 130 and the base station system 110. The tasks of the 
mobile services switching centre 118 include: switching, paging, user equip- 
ment location registration, handover management, collection of subscriber bill- 
ing information, encryption parameter management, frequency allocation man- 
agement, and echo cancellation. 

[0017] Large core networks 116 may have a separate gateway mo- 
bile ser-vices switching centre (GMSC) 124, which takes care of circuit- 
switched connections between the core network 100 and external networks 
128. An external network 128 can be for instance a public land mobile network 
(PLMN) or a public switched telephone network (PSTN). 

[0018] A home location register (HLR) 136 contains a pemianent 
sub-scriber register, i.e. the following information, for instance: an international 
mo-bile subscriber identity (IMSI), a mobile subscriber ISDN number 
(MSISDN), an authentication key, and when the radio system supports GPRS, 
a packet data protocol (PDP) address. 

[0019] A serving GPRS support node (SGSN) 120 is the centre 
point of the packet-switched side of the core network 116. The main task of the 
serving GPRS support node 120 is to transmit and receive packets with the 
user equipment 100 supporting packet-switched transmission by using the ra- 
dio access network 130 or the base station system 110. The serving GPRS 
support node 120 contains subscriber and location information related to the 
user terminal 100. 

[0020] A gateway GPRS support node (GGSN) 122 is the packet- 
switched side counterpart of the gateway mobile services switching centre 124 
of the circuit-switched side with the exception, however, that the gateway 
GPRS sup-port node 122 must also be capable of routing traffic from the core 
network 116 to external networks 126, whereas the gateway mobile services 
switching centre 124 only routes incoming traffic. In our example, the Internet 
represents external networks 1 26. 

[0021] SMSC (Short Message Service Centre) is an element (not 
shown) through which short messages are transmitted and in which they can 
be stored for later transmission if the receiver is not reached, for example. 
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[0022] The base station system 110 comprises a base station con- 
troller (BSC) 114 and a base transceiver station (BTS) 112. The base station 
controller 114 controls the base transceiver station 112. The base station con- 
troller 114 takes care of the following tasks, for instance: radio resource man- 
agement of the base transceiver station 112, intercell handovers, frequency 
control, i.e. frequency allocation to the base transceiver station 112, manage- 
ment of frequency hopping sequences, time delay measurement on the uplink, 
implementation of the operation and maintenance interface, and power control. 

[0023] The radio access network 130 comprises a radio network 
subsystem 132. The radio network subsystem is either the full part or only the 
access part of a UMTS terrestrial radio access network (UTRAN), providing 
allocation and release of specific radio resources to establish means of con- 
nection between the user terminal 100 and the UTRAN. 

[0024] The user terminal 100 is e.g. a mobile phone or another de- 
vice including telecommunication means. The user terminal 100 contains at 
least one transceiver for establishing a radio link 104, 106 to the radio access 
network 130 or base station system 110. The user terminal 100 may also com- 
prise the possibility of employing short-range communication; such as a trans- 
mitter-receiver function implemented using for example a Bluetooth chip, or an 
infrared or a WLAN connection. In addition, the user terminal 100 contains an 
antenna, a user interface and a battery. 

[0025] USSD (Unstructured Supplementary Service Data) is a tech- 
nology in GSM (Global System for Mobile Communications) radio systems. 
USSD supports transmitting information over the signalling channels of the 
GSM network and provides session-based communication enabling a variety 
of applications. USSD is defined within the GSM standard. USSD commands 
are routed back to the home mobile network's HLR 136. SIM Application Tool- 
kit and Wireless Application Protocol also support USSD. 

[0026] In operation, USSD is used to send messages between the 
user terminal 100 and some external systems, such an application server 142. 
The MSG 118 connects through to the HLR 136 in the home network via an 
SS7 network, for example. The HLR 136 routes a request to a USSD Gateway 
140, which in turn routes the request to the application server 142. The appli- 
cation server 142 may provide feedback through the same path to the serving 
MSG in the visited network. Routing to the applications is achieved via a sim- 
ple service code, which is included in the USSD message. The interpretation of 
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the service code may be achieved by configuration of the USSD Gateway 140 
and by the actions of the external applications to which the service code re- 
lates. 

[0027] Messages can be exchanged with the HLR 136, thus, the 
user terminal 100 may send USSD messages back to the home network even 
when it is roaming in other networks. The USSD gateway 140 is capable of 
supporting multiple external applications. USSD messages may be formatted 
in different ways. It may be defined what different parts of a message mean. A 
Personal Identification Number may be included in the USSD messages for 
security reasons. In addition to fonA^arding the USSD message to the external 
application server 142. the USSD Gateway 140 may also send the user termi- 
nal's 100 MSISDN. the number of the HLR 136 that handled the USSD mes- 
sage and the user terminal's 100 IMS! number. The USSD Gateway 140 thus 
provides external applications with sufficient information to perform a wide 
range of enhanced services. The USSD messages are communicated to the 
external application senders 142 via an interface with data communications 
over TCP/IP, for example. The external applications can be on any machine 
reachable by a TCP/IP network. The USSD Gateway 140 may forward re- 
quests and return back immediate responses, but the external applications 
may also submit Short Messages containing more information. 

[0028] In order to communicate the current status and capabilities of 
the user terminal 100, a document that describes the user terminal 100 relative 
to some static baseline is needed. This kind of a document defines the current 
state of the user terminal 100. The USSD is an ideal communication channel 
for this type of information. Information that tells what capabilities are associ- 
ated with a certain IMSI and IMEI combination communicates similar status 
information for a different application space. 

[0029] In an embodiment of the invention, the user terminal 100 of 
the radio system is configured to generate a USSD (Unstructured Supplemen- 
tary Service Data) message comprising data relating to parameters of the user 
terminal 100 and to transmit the USSD message to the HLR 136. The USSD 
message is routed to the HLR 136 of the user terminal 100 in accordance with 
the GSM recommendations, for example. The HLR 136 is configured to for- 
ward the USSD message via the USSD Gateway 140 to the application server 
142. The USSD Gateway 140 communicates the USSD message to the appli- 
cation server 142 using TCP/IP, for example. The application server 142 is 
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configured to process the USSD message for modifying the parameters of the 
user terminal 100. The application server 142 first interprets the USSD mes- 
sage and then performs the services indicated by the contents of the USSD 
message. The application server 142 may acknowledge a successful receipt of 
the USSD message to the user terminal 100 via the USSD Gateway 140. The 
application server 142 may also send further information to the user terminal 
100 as a Short Message via an SMS (Short Message Service), for example. 

[0030] In an embodiment of the invention, the data relating to pa- 
rameters of the user terminal 100 comprises a request for configuration pa- 
rameters and the application server 142 is configured to send configuration 
parameters to the user terminal 100 based on the received USSD message. It 
is also possible that the data relating to the parameters of the user terminal 
100 comprises status information on the user terminal 100 and the application 
server 142 is configured to update the status information on the user terminal 
100 based on the received USSD message. The status information may in- 
clude static and dynamic information relating to the capabilities of the user 
terminal 100. The USSD message may also communicate information on ac- 
cessories connected to the user terminal 100. It can also indicate what applica- 
tions are available on the user terminal 1 00 even if they would not be activated 
when the USSD message is sent The signalling of the basic status information 
may be quite similar to a known IMSI (international mobile subscriber identity) 
attach, for example. Information that indicates what capabilities are associated 
with a certain IMSI and IMEI combination communicates similar status informa- 
tion for a different application space. 

[0031] The data relating to the parameters of the user terminal 100 
may also be related to the user terminal configuration. For example, the user 
terminal 100 may request configuration information from the application server 
142. This configuration information may be used to configure both applications 
as well as connectivity (to data services, for example). The configuration pa- 
rameters may also be used to configure accessories connected to the user 
terminal 100. The actual configuration message may be delivered within a 
USSD transport channel. The USSD is better protected than SMS by the ge- 
neric infrastructure of the radio network. 

[0032] Figure 2 shows an example of a user terminal 100. In an 
embodiment of the invention, the user terminal 100 comprises generating 
means for generating a USSD (Unstructured Supplementary Service Data) 
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message, the USSD message comprising data relating to the parameters of 
the user terminal 100. The user terminal 100 also comprises transceiver 
means for transmitting the USSD message to an application server of the radio 
system and for receiving feedback from the application server, and modifying 
means 214 for modifying the parameters of the user terminal 1 00. 

[0033] The generating means for generating the USSD message 
may include a control unit 202 and a user interface 208, for example. The con- 
trol unit 202, typically implemented by means of a microprocessor and soft- 
ware or separate components, controls the basic functions of the user terminal 
100. The user interface 208 of the user terminal 100 may comprise a display, a 
loudspeaker and a keypad part. Depending on the type of the user terminal 
100, there may be different and a different number of user interface parts. The 
user of the user terminal 100 may, for example, use the user interface 208 to 
key in a digit string that forms the USSD message. It is also possible that the 
digit strings forming different USSD messages are stored under abbreviated 
dial keys on the user interface 208. 

[0034] The transceiver means for transmitting the USSD message 
and receiving feedback from external systems, such as from the application 
server, include means 204 known in the art that implement the functions of a 
mobile station and include speech and channel coders, modulators and RF 
parts. The transceiver means may also comprise an antenna 206. 

[0035] The user terminal 100 may comprise a SIM (Subscriber Iden- 
tity Module) card 212; a smart card that contains security related information, 
subscriber related information and algorithms. Also, files containing varying 
information, such as phone numbers and short messages (SMS, Short Mes- 
sage Service), can be stored in the SIM card 212. The user terminal 100 also 
comprises a memory 210. The memory 210 may be in the SIM card 212, for 
example. 

[0036] In an embodiment of the invention, the modifying means 214 
have been used for modifying parameters of the user interface 100. It is possi- 
ble that the generated USSD message comprises data relating to the modified 
parameters of the user terminal 100. The data relating to parameters of the 
user terminal 100 may comprise status information on the user terminal 100, 
the status infonnation including static and dynamic information relating to the 
capabilities of the user terminal 100, for example. 
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[0037] In another embodiment of the invention, the data relating to 
parameters of the user terminal 100 comprises a request for configuration pa- 
rameters and the received feedback comprises the requested configuration 
parameters. The modifying means 214 are configured to modify the parame- 
ters of the user terminal 100 based on the configuration parameters received 
from an external system, such as an application server. 

[0038] Figure 3 shows an example of a method of modifying pa- 
rameters of a user terminal in the radio system. The method starts in 300. The 
method may be used whenever the user terminal is switched on, for example. 
A user of the user terminal may have added new accessories to the user ter- 
minal, for example; therefore; the status of the user terminal has changed. In 
order to inform the radio system about the change, a USSD message is gen- 
erated in the user terminal in 302. The USSD message comprises status in- 
formation, such as static and dynamic information relating to the user terminal, 
for example. In 304, the user terminal transmits the generated USSD message 
via the home location register of the user terminal and a USSD Gateway to an 
application server. After the USSD message is received by the application 
server, it is processed. In 306, the application server based on the USSD mes- 
sage modifies the parameters of the user terminal in question. The method 
ends in 308. 

[0039] Figure 4 shows another example of a method of modifying 
parameters of a user terminal in the radio system. The method starts in 400. In 
this example, a need exists for configuration parameters for an application in 
the user terminal. The configuration parameters may be requested from an 
external system, such as an application. server, by using the method. In 402, a 
USSD message is generated in the user terminal. The USSD message com- 
prises a request for the configuration parameters needed. In 404, the USSD 
message is transmitted to the application server via the home location register 
of the user terminal and the USSD Gateway. After the application server has 
received and interpreted the USSD message the process enters step 406, 
where the application server may send the requested configuration parameters 
to the user terminal. In 408, the parameters of the user terminal may be modi- 
fied based on the received configuration parameters. The method ends in 410. 

[0040] The embodiments of the invention may also be used to tun- 
nel information typically transported over IP based bearers. An example of 
such a service is DHCP (dynamic host configuration protocol). The user termi- 
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nal may use the method to communicate a CHCP-style request to a DHCP 
proxy that acts as a middleman towards DHCP servers. 

[0041] Even though the invention has been described above with 
reference to the examples according to the accompanying drawings, it is clear 
that the invention is not restricted thereto but can be modified in several ways 
within the scope of the appended claims. 



